
RESEARCH DEPARTMENT 



COMPATIBILITY OF THE N.T.SoC. COLOUR TELEVISION SYSTEM 
ADAPTED TO THE U05-LINE STANDARD: FIELD TRIALS 



Report No. T-062 

( 1958/23) 



THE BRITISH BROADCASTING CORPORATION 
ENGINEERING DIVISION 



RESEARCH DEPARTMENT 

COMPATIBILITY OF THE N.T.S.C. COLOUR TELEVISION SYSTEM 
ADAPTED TO THE U05-LINE STANDARD; FIELD TRIALS 



Report No, T-062 

t 1958/23) 



W„N. Sproson, MA, (W. Proctor Wilson) 



Thi s Re 


port is the 


property 


o f 


the 


British 


Br o 


ad c a s 1 1 11 


g Corporate 


o n 


and 


may not 


b e 


reprod 


uced in an 


y f o rm 


wi thout 


th e 


irri 1 1 en 


permission 


of 


the 


Corpor ation. 











Report No. T-062 

COMPATIBILITY. OF THE N.T.B.C:. COLOUR TELEVISION" SYSTEM 
ADAPTED TO THE 405 -LINE.' STANDARD; FIELD TRIALS 

Section Title Page 

1, INTRODUCTION. ........................... 1 

2, SERIES I FIELD TRIALS (ENGINEER OBSERVERS). ............ 1 

3. SERIES II FIELD TRIALS (ENGINEER OBSERVERS) ............ 3 

3.1. General description ................... 3 

3.2. Motion Picture Results. ................. 3 

3.3. Results for Static Slides (Average Gradings). ...... 7 

3.4. Results for Static Slides (Maximum Gradings). ...... 8 

3.5. Slides and Motion Picture (Maximum Gradings). ...... 12 

3. 6. Mathematical Correlations ................ 13 

4. TESTS USING THE GENERAL PUBLIC AS OBSERVERS ............ 15 

4.1. General description .................... 15 

4.2. Results for Motion Picture Assessment .......... 15 

4.3. Results for Slides (Average Gradings) .......... 17 

4.4. Results for Slides (Maximum Gradings) .......... 19 

8. CONCLUSIONS •.••..••.•.•......',...•'.••.. 22 

7. ACKNOTOEDGEMENTS. . . . . . . . . . . . . . . . . . . . 8 . „ • . . 23 

3 » REFERENCES e939e»9oe»®<!>e»9 9S 89»»s»t»»»s9a 23 

APPENDIX II a9S9999»9*sa Q aaa»<S9a»ss9*»i>* 26 

APPENDIX III »s»'a999 30a6.9a9 9 s»e»aos9»»a» 23 



Report No. T-062 
July 1956 UOS6/S9} 

COMPATIBILITY. OF THE N.T.S.C.: COLOUR TELEVISION SYSTEM 
ADAPTED TO THE 4'05-LINE: STANDARD: FIELD TRIALS 

1. INTRODUCTION. 

Three series of field trials have been undertaken to test the compatibility 
aspect of the adapted N.T.S.C. 1 = colour television system. The low power transmitter 
of 5 kW e. r.p. situated at ' Alexandra Palace was used in all these trials. The picture 
source was a combined film and slide scanner 2 . The scanner will accommodate two 
sizes of slide, but for all the present tests the 3 in. x Si in. (76 mm x 57 mm) size 
of slide was exclusively used because of the better signal— to— noise ratio of the 
picture thus produced. The tests involving motion picture were made with a 16 mm 
Kodaehrome print for series II and III. Series I used the 16 mm test film produced 
by the Society of Motion Picture and Television Engineers. Any attempt at a final 
assessment of the compatibility of the adapted N.T.S.C. system on the basis of the 
motion picture results must take into consideration the limited signal— to— noise ratio 
of the pictures produced from this source and other features where the quality is 
inferior to that which can be obtained from a 35 mm motion picture or a live pick— up 
device.* 

S. S1RHS I FIELD TRIALS (ENGINEER OBSERVERS). 

This set of tests took place between 10th October and 18th November 1955 and 
approximately 500 completed questionnaires were received. The test consisted of the 
showing of eleven colour slides 5 one black— and— white caption and two showings of the 
S.M.PoT.I. test film, one with the chrominance signal present and the other without the 
chrominance signal. During the first ten slides the chrominance signal was switched 
oh and off every 15 seconds. The observers were asked to assess: 

a) "buzz" on sound 

b ) dot pattern 

c) tonal gradation 

d) synchronising difficulties 

e) vertical bars due to colour "burst" 

One particular slide, (slide No, 11), was used to find whether the 800 kc/s beat 
pattern between the sound carrier and the chrominance signal was visible. The sound 
carrier was switched on and off every 15 seconds for this test. The black-and-white 
caption, (No. IS), was used as a chrominance "burst" test card. 

The effects (a) to (e) were also assessed during the motion picture film with 
the chrominance signal on, whilst the change in tonal gradation was assessed when the 
film, was repeated without the chrominance signal. 

The signal-to-noise ratio of the scanner for 16 'mm film is -35to-26dD s and for 3 in. x 24 in. 
slides it is -34 to -35 dB r.m.s. noise to d.a.p. signal. 



Series I tests were intended to give a fairly quick appraisal of the 
acceptability of the compatible black- and-white picture and for this reason only three 
descriptions of each effect were permitted. These were "negligible", "tolerable" and 
"intolerable", 

The analysis of the completed questionnaires showed that approximately SO? of 
the viewers found one or more features of one or more of the pictures "intolerable", 
The results for 484 questionnaires together with a subdivision of the effects causing 
the "intolerable" classification are given in Table 1, 

TABLE 1 





Number 


% 


Questionnaires in which all 


157 


32-4 


answers were "negligible", 






Questionnaires in which one or 


388 


47-0 


more answers were "tolerable". 






Questionnaires in which one or 


100 


20-6 


more answers, were "intolerable". 






Analysis of the 100 "Intolerables" 


14 


3-0 


Buzz on sound. 


Visibility of dot pattern, 


49 


10' 


Synchronising troubles, 


9 


1*9 


Visibility of "burst". 


7 


1*4 


800 kc/s beat pattern, 


6 


1«2 


Asynchronous working, 


29 


6*0 



The percentage of observers using the "intolerable" classification was 
considered to be rather high and the query naturally arose as to whether some observers 
had given proper thought to, or even understood, the question when giving an answer in 
the "intolerable" category, Some further checks on this matter raised considerable 
doubts about a significant proportion of the "intolerable" classifications. It was 
therefore decided to run a further set of tests, 

Three specific results which emerged from the series I tests were: 

1, There is no marked preference for the tonal gradation with or without the 
chrominance signal, 

2, The number of genuine cases of the presence of the 800 kc/s beat pattern 
between the sound carrier and the chrominance signal is very small and the 
effect can be regarded as virtually non-existent. 



3, The troubles due to asynchronous working are serious and must be dealt 
with as a separate problem * 



On the subject of the technique of subjective testing, the decision was taken 
that any future tests should use a more detailed set of gradings to describe the 
effects these will be described in the series II tests. 



3. SERIES II FIELD TRIALS (ENGINEER OBSERVERS), 

3,1, General Description, 

This set of tests took place during the week 13th to 17th February 1956 and 
624 completed questionnaires were received, In order to facilitate the analysis of 
the results, a different layout of the questionnaire was used and the new form is 
shown in Appendix I. 

The material for the test consisted of five colour slides, one black-and- 
white caption and a showing of a 16 mm Kodachrome film (South African travel film 

"Durban Diary"), The slides were all moderately to highly saturated (unlike the 
series I test where both saturated and desaturated slides were used), No questions 
were asked about either tonal gradation or the 800 kc/s beat pattern as the series I 
tests had shown these questions to be unnecessary. The question on asynchronous 
working was also omitted because there is little doubt that one or other of the 
proposed schemes for overcoming its effects will have to be used, 

The grading used in assessing the interfering effects is shown in Table 2, 

TABLE 2 



Criterion 


Grade 


Imperceptible 


1 


Just perceptible 


2 


Definitely perceptible but not disturbing 


3 


Somewhat objectionable 


4 


Definitely objectionable 


5 


Unusable 


6 



During the colour slides (Nos, 1 to 5) and the black-and-white caption (slide 6), the 
chrominance signal was switched on and off every 10 seconds, This signal was not 
switched during the motion picture since an overall assessment of the various 

features was all that was required thus the chrominance signal was present for the 

whole of the film. 

The results obtained from the 624 completed questionnaires will be dealt with 
in a somewhat different manner to those of the series I tests although a comparative 
set of figures will be given later. 



3,2. Motion Picture Results, 

The results for motion picture will be given first since it is considered 
that the resemblance to ordinary programme material is greater for this than it is for 
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slides, Fig. 1 shows the histogram for the assessment of motion picture for all 
effects irrespective of which effect caused the least favourable grading. Thus each 
questionnaire is classed for this purpose according to the least favourable grade 
assigned, irrespective of the effect causing it, The numerical results are quoted in 
Table 3, Column 2, from which it will be seen that a total of 6" 1$ of the observers 
used grades 4, 5 and 6, i,e, those gradings involving some measure of "objectionable- 
ness", 

TABLE 3 
RESULTS FOR MOTION PICTURES 





Percentage of Observers 


All Effects 


Individual Effects 


Grade 


















Least 

favourable 

Grading 


Buzz 


Dots 


Synch, 
Troubles 


Chrominance 
Burst 


1 


52-5 


90-4 


67-1 


93" 2 


86-7 


8 


26' 5 


7-2 


18-5 


3-5 


9*9 


3 


14-9 


1-6 


10-6 


1'6 


2*9 


4 


4-8 


0'8 


2*7 


1-4 


0*5 


5 


1-3 





1-1 


0-3 





6 


















100$ = 624 observers 
The results for the individual interference effects are shown in Figs, 2 to 5 
and numerically in Table 3, "Buzz" (Fig, 2) is classified in grades 4, 5 and 6, by 
0*8$ of the observers. 

The dot pattern (Fig. 3) is found objectionable to a greater or lesser extent 
by 3»8# of the observers, 

Synchronising difficulties (Fig, 4) are experienced by 1-7?, whereas only 
0'5# of the observers classed the vertical bars due to the chrominance "burst" in 
grades 4, 5 and 6 (Fig, 5). 



From this it is clear that the dots due to the presence of the chrominance 
signal are the most serious feature, accounting for S'SSS of the total of 6* 196. In 
this connection it must be pointed out that the picture size has a considerable 
influence on the visibility of the dot pattern, Fig. 6 shows how the weighted score 
depends on the size of picture; it will be seen that there is more than one grade of 
difference in the assessment of dots for pictures "under 9 in, high" (small) as 
compared with pictures "over 12 in, high" (large), The histogram for the opinions of 
those observers having a greater than 12 in, high picture is shown in Fig. 7, In 
contradistinction to Fig. 3, it will be seen that there are 17-2$ of these observers 
classing the dots in grades 4, 5 and 6 and 6' 9? classing the dots in grades 5 and 6. 
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One word of caution is necessary here as the sample for pictures over 12 in, high is 
confined to 29 observers and hence the percentages may be somewhat inaccurate. 
Nevertheless, there can be no doubt that the reactions of those viewing receivers with 
picture tubes of 21 in, diagonal are much less favourable to this feature of the 
compatible N.T, S.C, black-and-white picture. This raises the point as to whether it 
would be desirable to include a notch filter in the design of all future 21 in, 
receivers so as to avoid trouble on this account should a decision be made to transmit 
this type of colour signal, Apart from the cost of the filter, there would be some 
slight loss of definition and also a lack of true tonal rendering (although the results 
of the series I tests iadicate that the latter feature is not important), 

3,3, Results for Static Slides (Average Qradings). 

The results for the five colour slides can be judged either on maximum or 
average* gradings, Since all the slides were of moderate to high saturation, the 
average values should give a good indication of the observer reactions to this kind of 
slide, Each questionnaire was dealt with individually and the average score for each 
effect, (viz, "buzz", dots, synchronising troubles and vertical lines due to "burst" 
on flyback) was written on the questionnaire. The 624 questionnaires were then 
analysed in a similar manner to that described for the motion picture results. 
Table 4 gives the results numerically and they are shown in graphical form in 

TABLE 4 
RESULTS FOR SLIDES: AVERAGE GRADINGS 



Grade 


Percentage of Observers 


All Effects 


Individual Effects 


Least 












favourable 
Average 


Buzz 


Dots 


Synch, 
Troubles 


Chrominance 
Burst 




Grading 










1 


53-6 


80' 8 


68'4 


96-4 


96-3 


2 


28-0 


11-0 


21'4 


2-6 


3' 2 


3 


13-6 


6'6 


7.4 


0-3 


0'3 


4 


3-0 


0-8 


2* 2 


0-2 





5 


1-8 


0-8 


0'6 


0-5 


0'2 


6 


















Figs. 8 to 12, Fig. 8 shows the histogram for the maximum average grade per 

questionnaire, i.e. each questionnaire is classed according to the highest average 



Average grade for a given effect is the sum of the gradings divided by the number of slides. 
Maximum grade for a given effect is the most unfavourable grading quoted for that effect. 
Maximum maximorum grade is the maximum of the maxima quoted for each effect. 
Maximum average grade is the maximum of the average grades for all the effects. 



8 

grading it happens to have irrespective of which effect produces the highest mean score. 
Pig. 8 is analogous to Pig. 1 and it will be seen that there is a total of 4° 8$ of the 
questionnaires having at least one average grading that is in grades 4, 5 and 6. (The 
corresponding figure for motion picture was 6°1#.) 

In assessing the "buzz" due to the chrominance signal no account was taken of 
the information given on the questionnaire about the "buzz" level in the absence of 
the chrominance signal. In a few cases this may mean that the chrominance signal has 
been regarded as responsible for an interference that was already present in the 
receivers and hence the results are perhaps a little less favourable to the adapted 
NoToS.C colour television system on this particular feature than they should be. 
Even so, the total percentage of. questionnaires showing an average grading for "buzz" 
in grades 4, 5 and 6 is only 1°6# (Pig. 9). The figure for motion picture was 0°8# 
and the increase in the case of the slides is easily accounted for by the fact that 
there was no sound modulation present with the slides, whereas the film had its 
accompanying sound track. 

The average ratings of the interference caused by the crawling dot pattern are 
shown in Pig. 10 (numerical results in Table 4). A total of 2° 8$ of the observers 
give an average grading in grades 4, 5 and 6. This figure is somewhat less than the 
3° 8% reported for motion picture. The colorimetric saturation of the scenes in the 
motion picture was certainly not higher than that of the slides, hence this cannot 
account for the increased perception of dots on the motion picture. The difference 
may be due to two causes; 

1. the strobing of the dots with the movement in the motion picture can, 
under certain conditions, cause the dots to become more prominent than 
on a static scene, 

2. the assessment of the dots in the motion picture may have tended to be a 
peak rather than a mean value, observers basing their comments on the 
scenes where the dots were most conspicuous. 

Synchronising difficulties were experienced by Q°7f> of the observers (i.e. 
average grading in grades 4, 5 and 6) and the results are shown in Pig. 11. The 
corresponding figure for motion picture is 1°7#. It is possible that some of the 
increase for motion picture is due to the fact that the pull— down time of the inter- 
mittent mechanism on the film scanner is not as short as the field suppression period. 

The average grading of the vertical bars due to the chrominance "burst" is 
such as to place 0°256 of the questionnaires into grades 4, 5 and 6. The histogram is 
shown in Pig. 12. The corresponding figure for motion picture was 0"5$. Neither 
figure can be regarded as implying a serious cause of dissatisfaction with the 
compatible picture. 

3.4. Results for Static Slides (Maximum Gradings). 

If the gradings given to the slides are analysed on the maximum grading given 
to any particular effect (maximum maximorum), a new set of results is obtained as shown 
in Table 5. Prom this it will be seen that the percentage of answers in grades 4, 5 
and 6 on the basis of the highest grading for any effect and any slide per question- 



TABLE 5 



RESULTS FOR SLIDES 
Maximum Gradings 



Grade 


Percentage of Observers 


All Effects 


Individual Effects 


Least 

favourable 

Maximum 

Grading 


Buzz 


Dots 


Synch • 
Troubles 


Chrominance 
Burst 


1 
2 
3 
4 
5 
6 


32' 6 
31-2 
23-2 

8-2 
4-2 
0-6 


77-6 
12-6 
7'7 
0-8 
1-3 



54' 8 

23-7 

13-8 

5-4 

2-1 

O'S 


93' 9 
3» 7 
1*1 
0-5 
0*3 
0*5 


75' 2 
15-0 
7«2 
1-8 
0-8 




naire is 13<0# with 8' 2% of the questionnaires using a grading of 4 on at least one 
slide for at least one effect, 4' 2% of the questionnaires using grade 5 at least once, 
and 0" 656 using grade 6 at least once. These are much higher figures than were 
obtained from either motion picture or average grading of slides, It is clearly to 
be expected that a maximum rating should be higher than a mean but the percentage is 
more than doubled as between maximum and mean, In view of the similarity of the 
slides with respect to colour saturation, this considerable increase is somewhat 
surprising and makes one a little doubtful of the relevance of an analysis based on 
maximum values only, particularly as the motion picture results are in general agree- 
ment with the average gradings of the slides. 

The individual effects (maximum values) are also listed in Table 5: dots are 
the most serious cause of dissatisfaction and 7'7# of the observers used grades 4, 5 
and 6 to describe the dots on at least one of the slides, This figure is nearly 
three times the result based on average gradings for dots. It is also slightly 
greater than the highest percentage for any individual slide (Table 7, slide 5), 
where 6' 6% of the observers classed the dots in grades 4, 5 and 6, This latter 
comparison implies that although most observers found slide 5 to give rise to the 
greatest intensity of dots there were a few observers who found some other slide to be 
a more noticeable dot— producer, 

The difference between maximum and average gradings is less for the assess- 
ment of "buzz": 2*1? of the observers classed at least one slide in grades 4, 5 and 6, 
The average grading was 1* 6?5 (Table 4, column 3) in the same three grades. The 
evidence from both slides and motion picture is that this form of interference is not 
unduly severe. This result is not in disagreement with that of a previous survey , 
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TABLE 6 



RESULTS FOR INDIVIDUAL SLIDES 



BUZZ 



Grade 
No. 


•P 


srcentage of Observers 


Slide No. 


1 


2 


3 


4 


5 


1 


80-8 


80-8 


82-0 


82-4 


81-4 


2 


10-7 


10=4 


11-3 


11-2 


11-3 


3 


6-1 


6-7 


5-1 


4-8 


5-6 


4 


1-3 


1-0 


1-4 


1-6 


0-6 


5 


1-1 


1-1 


0-2 





1-1 


6 

















Weighted 












Mean 


1-312 


1-312 


1-265 


1-256 


1-287 


Grading 













TABLE 7 



RESULTS FOR INDIVIDUAL SLIDES 
DOTS 



Grade 
No. 


P 


srcentages of 


Observers 




Slide No 


. 




1 


2 


3 


4 


5 


1 


67-2 


69-4 


74-2 


71-4 


60-4 


2 


20-3 


19-2 


19-4 


19-8 


21-0 


3 


9-3 


7-2 


4-6 


6-2 


12-0 


4 


2-1 


3-4 


1-8 


1-8 


4-6 


5 


1-1 


0-8 





0-8 


1-8 


6 














0-2 


Weighted 












Mean 


1-496 


1-470 


1-340 


1-382 


1-670 


Gr ading 
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TABLE 8 



RESULTS FOR INDIVIDUAL SLIDES 



SYNCHRONISING TROUBLES 



Grade 
No. 


Percentage of Observers 


Slide No. 


1 


2 


3 


4 


5 


1 


97*3 


95' 8 


96' 4 


96-4 


96-8 


2 


1-9 


2' 8 


2-2 


2-4 


1-3 


3 





0-2 


0-6 


0-3 


0-6 


4 


0*3 


0'8 


0*6 


0-6 


0-5 


5 


0-2 


0*8 


0-2 


0*3 


0-5 


6 


0-3 


0*2 








0-3 


Weighted 












Mean 


1-051 


1*074 


1-060 


1-060 


1-075 


Grading 













TABLE 9 



RESULTS FOR INDIVIDUAL SLIDES 



VERTICAL BARS DUE TO CHROMINANCE BURST 



Grade 
No. 


Percentage of Observers 


Slide No. 


1 


2 


3 


4 


5 


6 


1 


95-7 


97-4 


97-1 


96-7 


94-0 


78-6 


2 


3-2 


2-1 


2*4 


2-6 


3-9 


13-0 


3 


0-6 


0-3 


0-3 


0-3 


1-8 


6-2 


4 


0-3 








0-2 


0-3 


1-4 


5 


0-2 


0-2 


0-2 


0-2 





0-8 


6 




















Weighted 














Mean 


1-061 


1-035 


1-038 


1-046 


1-084 


1-328 


Grading 
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Synchronising troubles are reported for at least one slideingrad.es 4, 5 and 
6, by 1-3$ of the observers: average grading gave 0'7# (Table 4, column 5) for the 
same three categories, From this we may deduce that little trouble is caused by the 
chrominance signal and "burst" to the synchronising circuits of existing black-and- 
white receivers. 

The maximum grading for the vertical bars due to the chrominance "burst" is 
caused almost entirely by slide 6, (the black-and-white caption), The percentage of 
observers using grades 4, 5 and 6 to describe this feature is 2' 6$ (compare this with 
2' 256 for slide 6 alone), (Table 9), As the other slides were not of a similar nature 
as regards the distribution of dark tonal values near the left hand side of the 
picture, there is naturally a marked difference between maximum and average values for 
grades 4, 5 and 6, viz, 2* 656 observers for maximum grading; 0*2? observers average 
grading. 

The results for the individual slides have all been analysed and the results 
are given in Tables 6 to 9, The weighted mean gradings for each slide for each 
effect are also quoted in these tables, These results are included for the sake of 
completeness and no further comments about them will be offered, 

3,5, Slides and Motion Picture (Maximum Grading), 

The only purpose in quoting this set of results is that it is exactly 
analogous to the elementary analysis that was performed on the series I tests and it is 
of interest to know whether there is any similarity in the results of the two sets of 
tests. Table 10 is constructed in a similar manner to Table 1 although it is not to be 
inferred that the word "intolerable" is equivalent to the use of all categories higher 
than and including No, 4. 

TABLE 10 





Number 


* 


Questionnaires using grade 1 only, 


187 


29-9 


Questionnaires using grades 1 and 


345 


55' 4 


2 or 1, 2 and 3, 






Questionnaires using grades above 


92 


14-7 


3 to describe at least one 






effect. 






Analysis of the 92 Questionnaires 


15 


2'4 


Buzz on sound, 


Visibility of dot pattern, 


54 


8'6 


Synchronising troubles, 


15 


2'4 


Visibility of "burst". 


15 


2' 4 



Despite the fact that no claim is made as to the equivalence of one set of 
gradings in terms of the others, the percentages in Table 10 are not unlike those in 
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Table 1. The similarity would have been greater if asynchronous running troubles had 
been reported in the series II tests, These alone accounted for Q% of the "intoler— 
ables" in series I tests. Thus the results of series I and II are in good general 
agreement if the category "intolerable" for series I is treated as the sum of grades 4, 
5 and 6, i.e. those grades describing some measure of objection to the interference, 
It would appear that there is no substantial disagreement between the two series of 
trials but the second series had the virtue of being more easy to subject to analysis, 
both from the point of view of the layout of the questionnaire and the number of 
gradings which could be used in describing the effects, 

It is a matter of opinion as to which method of analysis more truly represents 
the results of these tests, We are inclined to favour the average gradings described 
in sections 3,3 and 3,4 but 5 for completeness, Table 11 lists the maximum gradings for 
slides and motion picture combined, 

TABLE 11 
RESULTS FOR MOTION PICTURES AMD SLIDES (MAXIMUM GRADINGS) 



Grade 


Percentage of Observers 


All Effects 


Individual Effects 


Least favourable 

Maximum Grading 

Shown 


Buzz 


Dots 


Synch, 
Troubles 


Chrominance 
Burst 


1 
2 
3 
4 
5 
6 


29-9 

30' 8 

25' 2 

9*8 

4-3 

0*6 


76-5 
13' 6 
7-5 
1-1 
1-3 



53-0 

84-6 

13-8 

6' 2 

8-2 

0'2 


90' 
5-5 
2-1 
1-6 
0-3 
0-5 


73- 
16-6 
8*0 
1-6 
0*8 




3,6, Mathematical Correlations, 

Each questionnaire gave information about the resolution of the 2*0, 2° 5 and 
3*0 Mc/s bars on Test Card 'C, the viewing distance, the height of the picture, the 
quality of interlace and the line visibility. If we ascribe numbers which are the 
same* as the gradings then it is possible to calculate by the known statistical 
methods the correlation which exists between chosen variables and/or their products 
and the visibility of the dot interference pattern, The correlation coefficients 
were evaluated from 506 completed questionnaries. The 5<$ significance level for this 
number of pairs of results is reached by a correlation coefficient of 0*088: the 1% 
level requires a coefficient of 0*116, Table 18 shows the correlation coefficients 
calculated between the visibility of the dot pattern on the one hand, and the variables 
listed in the table on the other, 



The scale for resolution of Test Card * C ' was Inverted so that excellent^ 6 and invisible 
this was done to secure positive correlation coefficients. 
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TABLE 12 



CORRELATION BETWEEN VISIBILITY OP DOTS AND STATED VARIABLE 



VARIABLE 


COEFFICIENT 


2' 5 Mc/s resolution 


0-347 


Reciprocal viewing distance 


0-080 


Picture height 


0-278 


Visibility of lines 


0*198 


2*5 Me/s resolution x reciprocal 


0- 318 


viewing distance 




2*5 Mc/s resolution x picture 


0-435 


height 




Reciprocal viewing distance x 


0-261 


picture height 




2*5 Mc/s resolution x reciprocal 


0-446 


viewing distance x picture height 





Except for the reciprocal viewing distance, all the coefficients are highly- 
significant (i.e. better than the Vf> significance level), The three highest corre- 
lation coefficients all involve the resolution of the 2-5 Mc/s bars (which is not 
surprising) and the most significant is the product of the 2-5 Mc/s resolution and the 
picture height to viewing distance ratio. 

Before discussing these coefficients further, some subsidiary correlations 
should be mentioned: thus there is a correlation coefficient of 0-168 between 2-5 Mc/s 
resolution and picture height. This means that the larger sets do, in fact, have 
somewhat better resolution than the smaller (and older) sets. Two further corre- 
lations: between picture height and reciprocal viewing distance there is a coefficient 
of —0-235,* between picture height on the one hand, and picture height to viewing 
distance ratio on the other, there is a coefficient of 0-452, 

The significance of the first of the above three figures is that one cannot 
from these results directly analyse the effect of picture height per se on the 
visibility of the crawling dot pattern because picture height correlates significantly 
with 2-5 Me/s resolution. Thus the coefficient of 0-278 quoted in Table 12 is due 
in part (but only in part) to a hidden correlation of picture height with 2-5 Mc/s 
resolution. 



The significant negative correlation coefficient between reciprocal viewing 
distance and picture height is a natural consequence of the tendency to use a greater 
viewing distance for a larger sized picture, The increase of distance, however, does 
not bear a linear relationship to the increase of picture height. The correlation 
coefficient of 0*452 shows that the viewing distance ratio changes as the picture 
height increases: the positive sign means that observers sit relatively nearer to the 
receivers with large pictures, AppendixII goes into this interesting subject in more 
detail, 
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The correlation coefficient of 0*198 (Table 12) "between the visibility of 
the dots and the visibility of lines is statistically in the "highly significant" class 
but is nevertheless a somewhat low value compared with the others listed in Table 12. 
One reason for this may be that line visibility depends considerably upon the quality 
of interlace, which varies considerably from receiver to receiver. 

The conclusion to be drawn from this work on correlation is that dot 
visibility is mainly determined by the product of 2*5 Mc/s resolution in the receiver 
and the picture height to viewing distance ratio. This latter quantity is directly 
proportional to the angle subtended by a picture element at the observer's eye. 



4. TESTS USING THE GENERAL PUBLIC AS OBSERVERS. 

4.1. General Description. 

The series I and XI tests described above have the limitation of using one 
class of observer exclusively, viz. physicists or engineers. It could be that the 
reactions of this one class of observer are unduly critical, or to say the least, that 
the reactions are not typical of the general public. To overcome this difficulty, 
the assistance of the BoB.C. Audience Research was obtained to design and send out 
questionnaires to about 1200 members of the viewing panel in the London area. The 
questionnaires and tests were specifically designed for the general public and 
differed materially from the tests Used with the physicists and engineers. Each 
interference effect was explained and illustrated and then the observers were asked to 
state whether version A or version B (one of which contained the chrominance signal) 
of a particular slide showed the effect and if so, to assess its magnitude or 
annoyance. Five slides were used for the "buzz" interference effect, a further five 
slides for the dot pattern effect and three slides for the vertical bars due to 
chrominance "burst". The order of showing the picture containing the chrominance 
signal was random, i.e. it was equally likely for the A or B version to be the one 
containing the chrominance signal. The purpose of this was to cheek whether the 
observer had properly understood the particular kind of interference about which the 
question was asked. AppendixIH reproduces the questionnaire used for this test. It 
will be observed that after the static slides, a motion picture film (16 mm Kodaehrome 

South African travel film "Durban Diary") was shown and a general assessment was 

requested. The film was divided into two parts one of which included the chrominance 
signalj the other part did not include the chrominance signal. Any change of grading 
between the first and second parts of the film must be due to the removal of the 

chrominance signal provided that the general interest value in the two parts is not 

appreciably different. 

This test for the general public was also done by a small group of engineers 
numbering 113. This provides a direct answer to the question "are engineers more 
critical - than the general public?" The results for these tests will be quoted for 
a sample of 424 general public and 113 engineers. 

4.2. Results for Motion Picture Assessment. 

As previously, the results for motion picture will be given first. Prom 
Appendix!!! it will be seen that the grading of the two parts of the motion picture 
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TABLE 13 

RESULTS FOR MOTION PICTURES (GENERAL PUBLIC) 

(424 OBSERVERS) 





Change 


in Assessment on removing Chrominance Signal 
No, of grades change 






-3 


-2 -1 





+1 +2 +3 




Ungraded 


Number of 
Questionnaires 


2 


9 90 


256 


58 3 




6 


Percentages 


0-5 


2- 1 21- 5 


61-3 


13- 9 0-7 







A positive change indicates preference for absence of chrominance signal 

TABLE 14 
RESULTS FOR MOTION PICTURES (113 ENGINEERS) 





Change in Assessment on removing Chrominance Signal 
No, of grades change 






-3 -2 -1 





+1 +2 +3 




Ungraded 


Number of 
Questionnaires 


4 9 


69 


23 2 




6 


Percentages 


3'7 8-4 


64-5 


21-5 1-9 







A positive change indicates preference for absence of chrominance signal 



film was allocated on the scale: excellent, good, moderate, poor and very poor. The 
change in grading between the two parts is shown in histogram form in Fig, 13 (page 21) 
and numerically in Table 13 for the 424 observers (general public). 61" 3% of the 
public rate the film with and without chrominance in the same grading and the net 
result of the up and down gradings is equivalent to 11$ preferring to the extent of 
one grade the signal with chrominance. This can scarcely be regarded as proving any 
marked preference in the matter, although the slight preference is in favour of a 
signal with the chrominance information. 

The engineer sub-group gave an answer which is shown as a histogram in Fig, 14 
and numerically in Table 14. It differs from the general public in that the slight 
overall preference is in the direction of no chrominance signal, although as many as 
12* 1$ of the engineers preferred the picture containing the chrominance information. 
64-5? did not change their grading and the overall result is equivalent to 9' 5$ 
preferring, by one grade, the picture without the chrominance signal. 
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Neither the engineers nor the general public appear to have strong opinions 
on the merits of the signal with or without the chrominance information and this could 
he taken as a favourable reaction towards the compatibility of the adapted N.T.S.C, 
colour television system, 

4,3, Results for Slides (Average Gradings), 

Unlike the series II engineers' test, itisnot possible to make a comparison 
between the average gradings for slides and the grading of the motion picture because 
only a general assessment was required of the latter. The results for the slides are 
given in numerical form in Table 15 for the general public and Table 16 for the 
engineers. Note that some questionnaires have been labelled "unreliable", This 
comment applies for a given effect to any questionnaire with more than one mistake in 
placing the A's or B's. The percentages do not include the "unreliable" answers, 

TABLE 15 

RESULTS FOR SLIDES (AVERAGE GRADINGS) 

424 GENERAL PUBLIC 



Grade 


All Effects 


Individual Effects 


Least Favourable 
Average Grade 


Buzz 


Dots 


Chrominance 
Burst 


Synch, 
Troubles 


Numb er 


56 


Number 


56 


Number 


56 


Number 


* 


Number 


* 


1 
2 
3 
4 


331 
67 

21 
5 


78*0 

15*8 

5*0 

1-2 


382 

17 
4 



94*8 
4-2 
1*0 



349 
35 

16 
5 


86-2 
8' 6 
3*9 

1'2 


378 

26 

2 




93-1 
6-4 
0*5 



369 
23 




Unreliable 







21 




19 




18 




32 





The "unreliable" questionnaires are those which had more than one mistake in 
placing "A" or "B" for a specific effect. The 32 listed under synch, troubles 
did not mark the appropriate part of the questionnaire. 



It will be seen that 1*0% of the observers (general public) place the "buzz" 
in grades 3 and 4, [Note that there are only four grades for the general public 
test: 

Grade 1 = imperceptible Grade 2 = slightly louder ("buzz") 

not annoying 

( dot s and ' "bur st " ) 

Grade 3 = moderately, louder ("buzz") Grade 4 = very much louder ("buzz") 

moderately annoying very annoying 

(dots and "burst") (dots and "burst") 

Synchronising troubles are allotted only two grades and are either absent or present: 
(1 = ahsent " 2 = present )J , 
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TABLE 16 
RESULTS FOR SLIDES (AVERAGE QRADINGS) 



113 ENGINEERS 



Grade 


All Effects 


Individual Effects 


Least Favourable 
Average Grade 


Buzz 


Dots 


Chrominance 
Burst 


Synch, 
Troubles 


Number 


* 


Number 


* 


Number 


$ 


Number 


* 


Number 


* 


1 
2 
3 

4 


72 

28 

10 

3 


63-8 

24-8 

8-8 

2' 6 


108 
2 


1 


97-3 
1*8 

0-9 


76 

23 

9 

2 


69*0 

21-0 

8-2 

1'8 


105 
4 
1 



95- 5- 
3-6 
0-9 



96 
5 


95 

5 


Unreliable 







2 




3 




3 




12 





The "unreliable" questionnaires are those which had more than one mistake in 
placing "A" or "B" for a specific effect. The 12 listed under synch, troubles 
did not mark the appropriate part of the questionnaire, 

5' It of the observers (general public) put the dots in grades 3 and 4, and 
0'5# describe the vertical bars due to chrominance "burst" in grades 3 and 4, The 
percentages are higher than those given to the average gradings by engineers in the 
series II tests (see Table 4), but not unduly so, especially as the grading systems 
are not the same. In answer to the question "why were they not made identical?", it 
was considered that further complication of the questionnaire for the general public, 
( Appendix LTD, would begin to deter all but the most enthusiastic participants in the 
tests. However, grades 4, 5 and 6 of the series II test involve the categories using 
the words "objectionable" and "unusable" and grades 3 and 4 for the general public 
test involve the words "moderately annoying" and "very annoying" to describe dots and 
chrominance "burst", so that there should be some similarity between the results, 

Table 16 shows higher percentages of observers (engineers) in grades 3 and 
4, particularly in the assessment of dots. The percentages are 0'9, 10*0 and 0-9 for 
"buzz", dots and chrominance "burst" respectively, The increase from 5*1* for the 
general public to 10$ for engineers in the description of dots is the outstanding 
difference between Tables 15 and 16, The reason for the engineers' more critical 
appraisal of the dot pattern in this test as compared with the series II test is in 
part due to a larger proportion of engineer-observers using 21 in, receivers, Whereas 
5$ of the engineers in the series II test had 21 in, receivers, 12-5$ of the smaller 
sample of 113 engineer-observers have large screen receivers, Table 4 gives 2*8? 
of engineers classing the picture in grades 4, 5 and 6 for dots (average grading) anc 
it has already been shown that the grading appreciably alters with size of picture 
tube (compare Fig, 3 with Fig. 7). 

Synchronising difficulties were mentioned by 5*9$ of the general public anc 
5$ of the engineers, but the severity or otherwise of the effects is difficult tc 
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TABLE 17 

RESULTS FOR SLIDES (MAXIMUM GRADINGS) 

424 GENERAL PUBLIC 

PERCENTAGE OF RELIABLE OBSERVERS* 





All Effects 


Individual Effects 


Grade 






Least Favourable 
Maximum Grading 


Buzz 


Dots 


Chrominance 
Burst 


1 


51-4 


82-5 


74-6 


• 87-0 


2 


29-9 


13-1 


14-5 


7-6 


3 


13-0 


3-2 


7*4 


4'2 


4 


5-7 


1*2 


3-5 


1'2 



*See foot of Table 15 for definition of unreliable observer 

TABLE 18 

RESULTS FOR SLIDES (MAXIMUM GRADINGS) 

113 ENGINEERS 



PERCENTAGE OF RELIABLE OBSERVERS 





All Effects 


Individual Effects 


Grade 












Least Favourable 


Buzz 


Dots 


Chrominance 




Maximum Grading 


Burst 


1 


41-6 


88-4 


55-5 


93-8 


2 


31-0 


9'8 


19-1 


2-7 


3 


19-5 


0-9 


20'0 


1*8 


4 


7'9 


0-9 


5-4 


1-8 



assess, Previous tests have shown that the colour transmission causes little trouble 
with the synchronising circuits of receivers and this set of results does not contra- 
dict this. 

Although information on the picture height was requested, the figures given 
by the general public were unreliable. It would appear that many quoted the picture 
tube diagonal, so that no reliable statistics on picture heights can be offered for 
the general public. 

4.4. Results for Slides (Maximum Gradings). 

These results are given in Tables 17 and 18. Synchronising difficulties 
are omitted since there is no new information to offer. Considering the maximum 
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grading irrespective of either the slide or effect (maximum maximorumjj it is to 
he noted that 18° 7# of the general public and 87° 6$ of the engineers use grades 3 
and 4 at least once. These figures are very high and do not agree with the favour- 
able impression given by the motion picture results* (section 4.S). 

"Buzz" is reported by 4°4# of the general public and 1°8# of the engineers in 
grades 3 and 4. This may imply not that the general public are more critical., but 
that the engineers have receivers which are better aligned or mere accurately tuned. 
Mistiming or misalignment can cause trouble with "buzz'' 4 . 

The percentages for dot visibility are 10°9 and S5°4 for the general public 
and engineers respectively for grades 3 and 4=. The very high figure for engineers is 
due in part** to the higher proportion of SI in. receivers in the sample. 

"Burst" on flyback is classed in grades 3 and 4 by 5°4?S of the general public 
and 3° 6$ of the engineers. 



5. DISCUSSION. 

The evidence on the various interfering effects from these three field trials 
has been presented in the previous sections but it is a difficult matter to integrate 
the individual data. Providing that the results are analysed in the same way, it has 
been shown that series I and II gave very similar answers (Tables 1 and 10). The 
question that has then to be decided is whether to base a final assessment mainly on 
the motion picture appraisal or mainly on static slides. We have already stated that 
motion picture much more nearly resembles normal television programme material and as 
a further point 3 the average gradings for the highly saturated slides used in the 
series II test were similar to the gradings of the motion picture. It may not be 
economically practicable to engineer a system where there is not the occasional peak 
to which some objection could be taken but where the general level of picture quality 
is certainly acceptable. 

The trend towards larger picture tubes in modern television receivers must be 
fully taken .into consideration. Much of the data presented in this report may be 
considered fairly favourable to the compatibility aspect of the adapted M.T.SoC. 
colour television system, but it is necessary to repeat the warning about the relatively 
small number of SI in. receivers in our sample of 6S4. The results (particularly 
for dot visibility) are much less favourable for SI in. receivers. Unless a 
notch filter is included in these receivers, it is doubtful whether the monochrome 
picture from an adapted N.T.S.C. colour transmission can be regarded as wholly 
acceptable. 

The main difficulty in interpreting the results of these field trials arises 
in explaining the two parts of the test for the general public. Here we have motion 

*0ne possible deduction from this (suggested by Mr. Billin of Messrs. E.M.I,) is that the 
interest value of the film is such as to completely outweigh any technical faults. Slides 
possess almost no interest value. If this suggestion i3 trues programme content is at 
least 99$ important as regards the general public ° s react ion to television. 

This is not a complete explanation. If the series II test had been undertaken by a sample 
of observers with reoeivers with the same distribution of screen sizes as applied to the 113 
engineers in this test, 10'4$ would have graded the dots in grades 4 a 5 and 6. This figure 
is very different from the 25°455 quoted above. 
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FIG.I3 COMPATIBILITY TESTS 

GENERAL PUBLIC 



PERCENTAGE OF OBSERVERS 
CHANGING THEIR GRADINGS 
OF MOTION PICTURE BY 
NUMBER OF GRADES SHOWN 
WHEN CHROMINANCE SIGNAL 
IS REMOVED 

BASED ON 
418 QUESTIONNAIRES 



NET RESULT IS A SLIGHT 
PREFERENCE FOR THE PICTURE 
WITH CHROMINANCE SIGNAL 
11% PREFER CHROMINANCE 
89% HAVE NO PREFERENCE 



PREFERENCE FOR 
CHROMINANCE 




CHANGE IN GRADING 



FIG.I4 COMPATIBILITY TESTS 


GENERAL PUBLIC 

(ENGINEER GROUP) 
PERCENTAGE OF OBSERVERS NET RESULT IS A SLIGHT 
_ CHANGING THEIR GRADINGS PREFERENCE FOR THE PICTURE 
OF MOTION PICTURE BY WITHOUT CHROMINANCE SIGNAL 
NUMBER OF GRADES SHOWN 9-5% PREFER NO CHROMINANCE 
WHEN CHROMINANCE SIGNAL 90-5%HAVE NO PREFERENCE 


BASED ON 
107 QUESTIONNAIRES 


IP 




PREFERENCE FOR NO 
CHROMINANCE 




PREFERENCE FOR 
CHROMINANCE 
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w%h 


■mm 
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CHANGE IN GRADING 



picture results which exhibit no very strong bias. The general public have a slight 
preference for the pictures which include the chrominance signal: the engineers have 
a slight preference against the chrominance signal, but in neither case can these 
preferences be regarded as marked (see Figs, 13 and 14), The results for average 
gradings of slides, particularly on the subject of dot visibility, give the impression 
of very unfavourable opinions by 2% of the engineers and unfavourable opinions by a 

further 8$ much larger percentages than any previous test had given, Just over 556 

of the general public find the dots either moderately or very annoying. These results 
arise from the same test as that in which no very strong opinions are expressed when a 
motion picture is shown. The reasons for these apparent inconsistencies are not 
understood but two partial explanations are offered: 



1. when observers are asked to look- for one specific feature they tend to be 
more critical than in a general appraisal. 
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2. the reduction in the number of grades from 6 to 4 reduces the fineness of 
the shades of opinion that can be expressed and there appears to be a 
. tendency when expression is restricted to go to a slightly numerically 
higher grade rather than a slightly lower one if the observer's reaction 
lies midway between two available grades. Evidence for this second point 
is the agreement between series I and II tests when grades 4 S 5 and 6 are 
equated to "intolerable"; "somewhat objectionable" is scarcely equivalent 
to "intolerable" but the category below "intolerable" , viz. "tolerable" is 
possibly even less equivalent to "somewhat objectionable". Hence the 
observer who finds an effect "somewhat objectionable" has no option other 
than to write down "intolerable" on the grading of the series I test. 



6. CONCLUSIONS. 

The conclusions which are drawn from the data presented in this report depend 
on whether the average or maximum gradings should be taken as truly representative. 
This report has argued in favour of average values and if this point of view is 
accepted,, then the following six conclusions can be drawn.* 

1. The most serious cause of trouble with the adapted N.T.S.C. colour 
television system is the dot interference pattern caused by the chrominance 
signal. Other effects are present to a much less extent and can almost 
be ignored. 

2. With the present distribution of sizes of receiver tube 3 approximately 
94$ of the engineers find the pictures completely acceptable, 9856 are 
prepared to accept them with some reservations and 2$ find one effect or 
other not acceptable. This state of affairs is favourable towards the 
introduction of this type of colour system (Tables 3 S 4 and 15). 

3. For 21 in, receivers exclusively, the figures are 87$ completely aeceptable s 
93$ acceptable with reservations and 7$ unacceptable. This implies that 
as more people acquire 21 in. and larger reeeivers 3 the acceptability of 
the compatible picture will become much more questionable (Pig. 7). 

4. If the larger receivers are not to become an obstacle to the introduction 
of this type of colour system s a notch filter is essential. 

5. The general public appear to have a slight preference for motion pictures 
which include the chrominance signal (Fig. 13 9 Table 13). 

6. Asynchronous working gives rise to serious trouble and means must be found, 
for running colour transmissions locked to the mains supply frequency 3 
(Table 1). 

If 9 on the other hand,, the percentages of observers in each category are 
based on the least favourable comment even when the comment is used once only,, then 
the assessment of compatibility will be based mainly on static slides and the following 
conclusions can be drawm 

1. Neglecting troubles due to asynchronous workings 8556 of the engineers find 
the pictures completely acceptable;, 9556 are prepared to accept them with 
some reservations and 556 find one effect or other unacceptable (Table 5). 
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2. The visibility of the dot pattern caused by the chrominance signal is the 
inost serious cause of trouble, causing -various degrees of dissatisfaction 
to 7" 7% of the engineers, The other causes of interfering effects, viz. 
"buzz" on sound, synchronising troubles and visibility of the chrominance 
"burst", each account for various degrees of dissatisfaction to approximately 
2% of the engineers (Table 5). 

3. For 21 in. receivers exclusively, the figures for the engineers' reactions 
towards the compatible picture are 6456 completely acceptable, 89$ acceptable 
with reservations and 11$ unacceptable. 

4. The acceptability of pictures is rather questionable even on the basis of 
the present distribution of the tube sizes and becomes much more so when 
21 in. and larger picture tubes are considered. 

5. Asynchronous working troubles cause dissatisfaction to 6% of the engineers 
and it is very desirable to avoid this trouble by running the colour system 
locked to the mains . 

6. The tests run for the general public gave the following results; 

completely acceptable 81°3# 

acceptable with reservations 94"3# 

unacceptable 5*7$ 

The corresponding figures for the group of engineers who also participated 
in these tests ares 

completely acceptable 72° 656 

acceptable with reservations 92' 1$ 

unacceptable 7" 9$ 

These are somewhat less favourable to the introduction of an N.T.S.C.-type of 
colour system than the engineert ' series II test. 
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Name 
Address .... 

Make of set 
Model No. .„ 



EXPERIMENTAL COLOUR TRANSMISSION QUESTIONNAIRE 

(SERIES II) 

Under 9" 9"- 12" Over 12" 

Picture height in inches (measured)! [ | j 



Viewing distance (feet) „ 

Line visibility at this viewing distance 

(uae score of scale 2 belt>») 

Qual i ty of inter! ace 

(uae score of scale 2 below) 



Resolution of Test Card "C" 

/Score 1-6 1 = excellent^ 

\soe acale 2 below 6 = invisible/ 



f dark 
Lighting conditions-^ soft lighting 

[ normal room 1 ighting 
Appro*, distance from transmitter (miles) . 
Date of viewing 



2 Mc/s 


2-5 Mc/s 


3-0 Mc/s 









Character i stic 


SI ide No. 


Moving 
picture 


1 


2 


3 


t 


5 


6 


Audibility of "buzz" on sound-without chrominance signal 












'/////, 


Audibility of "buzz" on sound-with chrominance signal 












S^S^S 




Visibility of dot pattern 












^>. 




Synchronising difficulties 












/// 




Vertical bars due to colour burst 

















Scale 1 


Score 


imperceptible 


i 


just percepti ble 


2 


definitely perceptible but not disturbing 


3 


somewhat objectionable 


1 


definitely objectionable 


5 


unusabl e 


6 



ousabl e, etc 



Scale 2 


Score 


excel lent 


i 


good 


2 


fairly good 


3 


moderate 


it 


poor 


5 


invi sible or absent 


6 



5 



M 
X 



Please keep to your stated viewing distance (except for observing resolution of Test Card "C") 



N 

Ol 
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. ' APPENDIX II 

THE AVERAGE OBSERVER, THE AVERAGE RECEIVER. THE AVERAGE VIEWING CONDITIONS. 

As a subsidiary to the main puupose of these field trials, much information 
is available from the series II questionnaires on the conditions under which observers 
view their receivers and the resolution of the receivers. This information has been 
extracted from the questionnaires and could be most valuable if it were desired to test 
in the laboratory any new colour television system with respect to the compatibility 
aspect. If statistically accurate information is available on the average viewer and 
receiver, the laboratory tests can be used to obtain valid results without the need 
for large scale field trials such as have been described in this report. 

In assessing the average receiver, one has to decide whether all sizes of 
television picture shall be included or whether the sample should be restricted to the 
medium and large tubes,- i.e. 17 in, and 21 in. receivers. The latter would clearly 
be more typical of future trends. In point of fact, results for both the whole sample 
of 624 and a restricted sample of 302 observers with the larger receivers have been 
evaluated and, as the table below shows, there is not much difference between the two 
samples although such differences as exist are in the expected directions. 

Average Receiver Resolution of Test Card "C , 



2*0 Mc/s 
2-5 Me/s 
3-0 Mc/s 


Whole Sample 


Restricted Sample 
Medium and Large Tubes 


Score Number 

1*47 
2-44 
4'33 


Approx, Mod, 

-2 dB 

-6 dB 

-13 dB 


Score Number 

1-42 
2' 22 
4-19 


Approx, Mod, 

-2 dB 

-5 dB 

-13 dB 



Average Lighting Conditions, 



Dark 
Soft 
Natural 


Whole Sample 


Restricted Sample 
Medium and Large Tubes 


7*456 
52* 3$ 
40-3* 


7*056 
49*62. 
43*456 



Average Viewing Distance. 



Whole Sample 


Restricted Sample 
Medium and Large Tubes 


5*8 ft 


6*4 ft 



The figures for modulation depth in decibels are based on the following 
assumptions: the visual threshold is at approximately —20 dB ( 1% mod,), Physiologi- 
cal scales frequently follow a logarithmic rather than linear law; thus with 6 grades, 
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i.e. five steps, we have 4 dB per step so that we equate score 1 to dB, score 2 to 
-4 dB score 3 to -8 dB, etc. No great accuracy can be claimed for a scale arrived 
at in this manner and the error in the figures may well be ± 2 dB. 

Relation between Picture Height and Picture Height to Viewing Distance Ratio. 

Section 3.6 gave a correlation coefficient of - 452 between the above two 
parameters. Fig. 15 shows the relationship between the variables and indicates that 
for a 12 in. high picture the picture height to viewing distance ratio is 0*150 whereas 
for a picture 8 in. high the picture height to viewing distance ratio is 0'120. Thus 
a 12 in. high picture is viewed on the average at a distance of 6*7 ft and a picture 
8 in. high is viewed at a distance of 5"55 ft which is less, but not proportionately 
less, than one would expect if the viewing distance to picture height ratio remained 
constant. These results show that viewers sit only a little further back from the 
large screens as compared with their viewing positions when smaller screens were the 
only ones available. 



FIG.I5 
COMPATIBILITY 



TESTS 



EFFECT OF PICTURE SIZE 

ON THE PICTURE HEIGHT 

TO VIEWING DISTANCE RATIO 



IO 12 

PICTURE HEIGHT (INCHES) 
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APPENDIX III 



B.B.C. COLOUR TELEVISION COMPATIBILITY TESTS 

All tests repeated Monday 20th. February to 
Friday 24th February inclusive 



TEST 1 



This is concerned with possible interference on the sound part 
of reception, due to the vision part being in colour. Such 
interference can take the form of a low pitched but raucous "buzz". 
At the beginning of this test, we shall illustrate this "buzz" in 
an exaggerated form. Then we shall show five pictures, each in 
two versions which we call A and B, Please indicate by a tick in 

the appropriate square on the table below whether for each picture 
there is any difference between the A and B versions in the "buzz" 
you can hear, and if so, roughly what is the amount of the difference, 





Which version, if 
either, of the picture 
gives the louder "buzz" 


If one version is louder than 

another, how much louder 

would you say it was? 




A 


B 


Neither 


Slightly 
louder 


Moderately 
louder 


"Very much 
louder 


Picture 1 














2 














3 














4 














5 















Are you completing this Test 1 on your first viewing of it? 



YES 




NO 





If NOT, how many times have you seen it before? 



TEST 2 



B.B.C, COLOUR TELEVISION COMPATIBILITY TESTS 



Colour transmissions may cause a fine crawling dot pattern to 
show up in certain areas of the picture, We first show a set of 
vertical bars in which this effect is at its worsts The first 
bar does not show these dot patterns, but all the others do to a 
greater or lesser extent, In this test, we are. again showing 
five pictures, each in two versions A and B, You are asked to 
indicate by ticks in the appropriate squares which version, if 
either, shows this dot pattern and whether it is at all annoying. 
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Can you see a fine "crawling dot" pattern in any of the vertical bars 



YES 




NO 







Which version, if 
either, of the picture 
shows the dot pattern 


If the dot pattern is 

noticeable, how annoying, if 

at all, do you find it 




A 


B 


Neither 


Not 
annoying 


Moderately 
annoying 


Very 
annoying 


Picture 1 














2 














3 














4 














5 















Are you completing this Test 2 on your first viewing of it? 



YES 




NO 





If NOT, how many times have you seen it before? 
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B.B.C. COLOUR TELEVISION COMPATIBILITY TESTS 



TEST 3 



Test 3 "begins by showing you an exaggerated version of a kind of 
interference with the picture on your screen that may result from some 
kinds of colour television. This interference can take the form of a 
series of cloudy, black and white bars, looking like the folds in a 
curtain, and starting on the left hand side of the picture. Three 
pictures will then be shown, each in two versions A and B, and again 
you are asked to indicate by ticks in the right spaces whether or not 
either the A and B version exhibits this form of interference, and 
whether it is sufficient to be annoying, 





Which version, if 
either, of the picture 
shows the interference 


If the interference is 

noticeable, how annoying, if 

at all, do you find it 




A 


B 


Neither 


Not 
annoying 


Moderately 
annoying 


"Very 
annoying 


Picture 1 














2 














3 















Are you completing this Test 3 on your first viewing of it? 



YES 




NO 





If NOT, how many times have you seen it before? 
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TEST 4 



B.B.C. COLOUR TELEVISION COMPATIBILITY TESTS 



In this test a short two— part film is shown and you are asked 
to judge the quality of the picture of each part separatelyt 

What do you think of the quality of the picture? Please 
tick the appropriate category, 





Part, one 


Part two 


Excellent 






Good 






Moderate 






Poor 






Very Poor 







Finally, in a few receivers, it is possible for the colour 
transmission to cause the black— and— white picture to break up (more 
technically, to lose horizontal and/or frame hold). If you 
experienced this trouble at any time during these tests, it would 
be most helpful for us to know about it, 



Did you have trouble due to picture break— up at any time during the test? 
If YES, please say during which test and which picture 



YES 




NO 





'What is the make and date of your television receiver? 
Picture height in inches? Please tick appropriate category 



Under 9" 


9 "-12" 


over 12" 









Date 

MM 
EGF 



Name 
Address . 



